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I. Introduction
Thermodynamic data for the elements and compounds are tabulated in a variety of handbooks and electronic databases. Appendix t lists the tabulations (1-19) currently in common use, along with the format (tabular, analytic functions, electronic), and the quantities tabulated. These tabulations represent many years of intensive work--both in the measurements and the gathering and assessment of the data in these tables. The focus here will be on the first three tabulations.
Most of the data in the remaining tabulations have been incorporated into these. Some of the data have been critically assessed for reliability, other data have not. Generally the JANAF (1) and TPIS (2) compendia are considered to have the highest degree of reliability.
The goal with each of these databases is to reliably and accurately calculate free energy changes in a reacting system and determine the resultant product assemblage. This is done either by (i) determining the free energy change of a single balanced reaction with reactants and products explicitly specified or (ii) with a free energy minimization computer code (20) where only the reactants are specified and the products and product amounts are determined by the code. To this end, each database presents the same basic thermodynamic information.
However the form and choice of reference states differs for each database. Even the notation may differ from table to table. Appendix II lists the notation used in the first three tabulations. This report follows the JANAF tables (1) and the notation recommended in an IUPAC report (21) as closely as possible. The emphasis here is on stand-alone databases for pure substances and their enthalpy, entropy, and Gibbs free energy at constant pressure---the quantities most often used in high temperature inorganic thermochemistry. The goal of this report is to describe the form of the data in each database and show how to easily convert the data from one form to another. The current trend in electronic databases is to store thermodynamic information as the Gibbs Energy Function, referenced to the standard state at 298.15 K This function and standard state are not generally treated in thermodynamics textbooks and therefore will be discussed in detail here.
II. Tabulated Enthalpies ,o
Heat capacity, C _,(T), is often expressed as the following polynomial function.
Here T is the temperature in degrees Kelvin.
Enthalpy, H" (T), is defined as:
A fourth term dT 2 is sometimes included (23). (2)
Integrating equation (1), we obtain:
The enthalpy is only meaningful as a difference. In addition, Barin (3) lists the quantity H" (T). In order to do this he uses the standard element reference state (SER), taking H" (298) as zero for the elements in their most stable aggregation state at 298.15 K The use of the standard element reference state avoid anomalies encountered when the reference state is taken at the temperature of interest (5). As will be discussed, the major computerized databases use data with this reference state. First consider equation (5). The summation term is zero for the elements at 298.15 K, so:
Adding tt" (T, B) -H" (298, B) to both sides leads to (24):
Equation (9) thus indicates how to convert from the JANAF data to the Barin H" (T).
III. Tabulated Entropies
Tabulations of entropies are more clear than those for enthalpies since there is an absolute value for entropy. At zero degrees Kelvin, the entropy equals to zero. Entropy can be determined from:
Now this can be integrated to:
S"(298) can be determined from low temperature measurements:
The major compendia--JANAF, TPIS, and Barin--list entropy exactly the same way.
III. Tabulated Free Energies

III.A. JANAF
The JANAF tables (1) present free energy functions referenced to 298.15 K and the Gibbs free energy of formation A/G"(T). According to convention, the free energy of formation of the elements in their pure form, at the temperature of interest, is taken as zero. Thus At.G°(T)is zero for all pure elements. However it is not zero for compounds. The free energy function referenced to 298.15 K is extremely useful. It is defined as:
Consider reaction (4). The Gibbs free energy of formation for compound B can be calculated from the free energy function as follows:
The ease of interpolation with the free energy function made it the favored choice for thermodynamic calculations until recently. However today, with near universal use of computers, polynomial expressions for free energies of formation are more widely used. 
III.B. TPIS FEF(O)
The TPIS compendium (2) lists only the free energy function referenced to 0 K. This is defined asi H"(0)]
This free energy function for gaseous molecules is readily calculated from spectroscopic data (25). In analogy with equation (14) above, the free energy of formation of compound B in reaction (4) can be calculated as:
The problem is that for this free energy of formation--and any free energy change calculation--zX/ H" (0) is needed and this not always available.
The free energy function referenced to 0 K can be converted to the free energy function referenced to 298.15 K, as follows:
The second term is calculated from the low temperature heat capacities. As pointed out by Lewis and Randall (25), reasonable estimates can be made for this which introduce little error. The free A 13 energy function referenced to 298.15 K is given in the JANAF tables (1) and the compendium of Barin (3).
IIl.C. Barin FEF(298) ,
The tables of Barin (3) give the same FEF(298) and AfG" (T), but they also include G°(T), which is the Gibbs energy (26). It should be noted that Barin (3) refers to the free energy function referenced to 29815 K as the "Gibbs energy function" or the "free enthalpy function". This somewhat confusing nomenclature and the "free energy function" is more commonly used.
Selected entries from Barin for Si(s) and Si(g) are given in Tables IVa and IVb. 14 
Thus if the free energy of formation of a compound is known from the JANAF tables (1) and the Gibbs energy functions for its constituent elements are known, the compound's Gibbs energy function is:
Using the JANAF table (1) data only, we can convert to Gibbs energy functions via the following: 
Summary and Conclusions
There are numerous sources of thermochemical data for inorganic compounds at high temperatures. However the data in these compendia are often in very different forms. In this report we survey the main compendia and catalog the forms of the data presented. Equations are provided for easy conversion between the different data forms.
The most recent databases contain thermodynamic data in the form of the Gibbs energy function.
This is referenced to 298.15 K. This function and its relation to Gibbs energies of formation and to free energy functions are discussed. 
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